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A radiation evaluation was performed on LMI37 {770340XA) to determine the (otal dose tolerance of these parts.
A brief summary of the test results is provided below, For detailed information, refer t¢ Tabies | threugh TV and
Figure |,

The total dose testing was performued using a Ce® gamma ray souree. During the radiation testing, eight parts were
iradiated under hias (sce Figure 1 fur bias configuration) and two parts ware used as control samples. The tora]
dose radiation levels were 2.5, 34, 7.5, 104, 150, 20,0, 30.0, and 500 kRads.” The dose rate was belween .04
and 0.50 kRads/hour (sce Table 1] for radiation schedule}. Alter the 50.0 kRad exposure, the parts werg annealed
for 120 hours at 25°C. After each radiation cxposure and annealing treatment, paris were electrically tested
according lo the test conditions and the specification limits™ listed in Table III.

Initial electrical measurements were made on 10 samples. Eight samples (SN's 13, 14, 15,16, 17, 18, 19, and 20)
were used as radiation samples while SN’s 11 and |2 were used as control samiples. All parts passed all tests during
initial electrical measurements,

All parts passed all tests upon irradiation to 7.5 kRads. No significant degradaiion was noted in any of the parts,

Alfler the 10.0 kRad irradiation, only SN 16 met the specification limit for the Delta IADI_| test. Readings for the
parts were within the range of -4.1 to —10.6uA against the specification limit of +3uA. Al paris eontinued to
pass all other tests,

Afier the 15.0 kRad irradiation, all parts exceeded the specification limits for the 1AD]_-41.25V and Delta_lAD) 1
tests. Readings were within the range of -66 10 - 160 nA against specification limits of 25 KA (min) and 100 pA
(max) for IADJ_-41.25V and 144 19 272 A for Delta TADJ_ 1. Four parls (SN's 14, 15, 18, and 19) failed IAD) -
4.25V with all readings within the range of 8% 10 111 WA against specification limits of 25 HA {min) and 100 yA

(max). All parts continued to pass ail other fests.

After the 20.0 KRad irradiation, all parts ¢ontinued to degrade in both IADJ -41.25V and Delta TADI 1. Only SN
20 passed 1AD] -41.25V with readings within the range of 8§ tg 219 nA. Readings for Delta_IADJI 1 were within
the range of -22 1o 122 HA_ All parts cuntinued to pass all other tests

After the 30.0 kRad irradiation, the parts continued to degrade with all parts failing [AD]_-4.25V, 1ATY_-41.25V
and Delta_IADJ_1. Readings were wilhin the range of 380 to 621 pA, 697 o 1276 HA, and -332 to -654 yA,
respectively, All parts continued to puss all other tests.

" The term Rads, as used in this document, means Rads(silicon). All radiaiion levels cited are cuinulative.
" Thesc are manufaciurer's pre-irradiation data specification limits. The manufacturer provided no post-irradiation
limits at the time thesy ests were petformed.



CARDREPIOG 16, DOC

After annealing the parts for 120 hours at 23°C, the paris did not show any significant Tecovery in JADJ 4,25y,
TAD] -4i.25V and Delta_TAD}_1. Readings were in the range of 181 to 360 LA, 474 to 762 uA, and -281 to -329

RA, respectively, All parts continued to pass all other teses,

Table IV provides a summary of the test results wiih the mean and standard devi

afler each irradiation exposure and annealing step.

ation values fur each parameter

Any further details about this evaluation can be obrainud upan request. If you have any questions, please call me at

(301) 731-8934.

ADVISORY ON THE USE OF TIIIS DOCUMENT

The information contained in this ducument has been developed solely for the
purpose of providing general guidance to cmployees of the Goddard Space
Flight Cenler (GSFCY. This docurment may be distributed cutside GSFC only as
a courtesy Lo other government agencies and contractors, Any distribution of
this document, or application or use of the information contained herein, is
expressly vonditional upon, and is subject to, the following understandings and

limitations;

{a) The information was developed for general guidance only and is subject to

change at any Lime;

{b) The information was developed under unique GSEC laboratory conditions

which may difler substantially from outside conditions:

{¢} GSFC does not warrant the aceuracy of the information
used under other than unique GSFC laboratory conditions;

when applied or

{d) The information should not be construcd as a representation of product

periorinance hy either GSFC or the manufactuser

{#) Neither the United States povernment nor any person acting on behalf of the
Uniled States government assumes any liability resulting [rom the application or

use of the information.
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Figure 1, Radiation Rias Circuit for LM137

T-39 Metal Can Package

1. Adfustment
2. Dutput
3. Input (Case is Input)

Bottom View
O . input outpur ’
DT,
adjustment'common
-+ Ci A~ CL RL
o——— bt _

Note: Resistor {3 25002 £5%

YaW. Capacitors are | uf, 50V, however, capacitors may not be required if the parts do
not gscillate {are stable).
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TADLE I. Part Informarion

Generic Part Number; LM137
MAP-POWER Part Number TTO3403XA
Charze Number: EE78117
Manufacturer; Linear Technology Corp,
Lot Date Code (LDC): 9638
Quantity Tested: 10
Serial Number of Control Samples: 11,12
Serial Numbers of Radiation Samples: 13,14, 15,16, 17, 18, 19, 20
Part Funetion: Adjustuble Negative Voltage Regulator
Part Technotagy. Bipolar
Package Style: TO-39
Test Equipment: A0
Test Engincer: A, Naji

* No radiation tolerance/hardness was guaranteed by the manufacturer for this pacl.
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TARLE 1. Radiation Schedule for LM137
1} INLIIAL ELECTRICAL MLASUREMENTS R e e eeee s DAY TOT

2) 2.5 KRAD TRRADIATION (0,062 KRADS/HOUR) e e e et eenn o BT RADT
POST-2.5 KRAD CLECTRICAL MEASUREMENT R T S PRSPPSO | ™24 Vo ¥

3) 5.0 KRAD IKRADIATION (0.062 KRADSHUUR] DL OO SNONUN 1 . Le S FL1
POST-5.0 KRAD ELECTRICAL MCASUREMENT ..o s e s e e 23097

43 7.5 KRRAD IRRADIATION (0.062 KRADSHOURY oo oo 04/23/97
POST-7.5 KRAD ELECTRICAL MEASUREMENT e e e e e s e neeeeen vres DD SHOT

5) 10.0 KRAD IRRADIATION (0.125 KRADSHOURY oot oo 04/25/97
POST-10.0 KRAD ELECTRICAL MEASUREMENT YT P TOTURTTVIRIO | Y. 1. ¥

6) 15.0 KRAD IRRADIATION (0.125 KRADSHOUR) ..ot

o 04728107
POST-15.0 KRAD FLECTRICAL MEASUREMENT

o 04130/07

7120.0 KRAD IRRADIATION (0,125 KR!‘\DWHDUR} 04/30/97
POST-20.0 KRAD ELECTRICAL MEASU/REMENT L S OO PTORORONUOU 111 ¢ 1§

8) 30.0 KRAD IRRADIATION (0.250 KRADS/HOU SO OE OO UOUORN | 17,1 7.7 v
POST-30.0 KRAD ELECTRICAL MEASUREMENT L LT LTSV OVUPUNURORRRN 1. 7/1 L ¥, |

2) 120 HOUR ANNEALING @254C e e LT T PPV RPN TPOUPIN 4 1.9 (L7, ¥
POST-120 HOUR ANNEAL ELECTRICAL, MEASUREMENT A OUVORPRNOTN 1.7, |11 ¥

Effective Dose Rate ~ 30,000 RADS/22 DAYS = 56.8 RADS/HOUR=0.016 RADS/SEC

PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS, SEE FIGUIRE 1.
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Table 11 Elegtrical Characteristics of LM 137 /1 /2

Test Spec. Lim,

#  Paramciers /] Units  l'esl Conditions min max
1} 19 425v mA | YV, =-425 n.2 3.0
2 [0 -14.25V mA | V. =-14 25 0.2 3.0
3 [10 -41.25v mA | Vp = -41.23 . 1.0 5.0

| 4 (TAD] -4.25v A | Vi, —-4.25 1 =3mA 23 100
b 1ADJ -41.25V BA | Vo =-41.28 [, = SmA 25 100
b | Delta IAD] ] PA | -41 25 <V, <425 [ ~ 5mA -5.0 3.0
71V Om 1 V| Vo =-4.25¥. ], =5mA -1.275 | -1.22%
R Voo 2 V| Vi =-4125V. 1, = 5mA 12785 | -1225
9 |V Qut 3 V| Vi =-625V. [ =5mA -1.275 | -1.225
10 | V Linel mV | 4125 < v, «.-425 -2 9.0
i1 | V T.oadl mV | ¥, =-6.25V 3mA <[, <200mA -6.0 6.0
12 | V Load2 mV | Vo, =425V, SmA <[, < 400mA -12.0 12.0
13 1V Out 4 V| Ve ==41.25V, SmA <] < 50mA =1.275 | -1.225
14 |V Our § V| Vi — =125V, SmA <1, < S0mA ~-1.275 | -1.225

Nates:

1/ These arc the manufacturer’s non-iradiated data sheet specification limits. No post-irradiation limits were
provided by the manufacturer at the lime the tests were pecformed

2/ Refer o MIL-M-38510/11803, Table [, for details of test parameters and ¢onditions.



Tablg [11. Electrical Characreristics of LM 137 /1 /2

CARIDL 303 16.D0C

Test Spec. Lim.
#  Parameters /| Units  Test Conditions min max
] 1Q -4.25V mA | Vo, =-425 0.2 3.0
2 | 1Q 1425V mA | Vo =-4.235 0.2 3.0
3 1) 4123V mA |V, --425 1.4) 5.0
4 | 1ADJ -4.25¥ LA [ Vpe = -4.25. 1 = SmA 25 130
3 | IADJ -41.25V A | Vp =-4.25 1 = 3mA 25 100
6 | Dela IAD] | pA | 4125 <V, <1-4.25 ], —SmA -5.0 5.0
7OV Ot | V| V=425V [ =5mA -1.275 | -1.225
i | v Ou 2 V| Vi=-4125V [, =5mA -1L2Y5 | <1225
g |V Ouw 3 VIV =-625¥, 1 — 5mA 1275 | -1.225
10 |V Linel m¥y | -41.25 <1V, < -4.25 2.0 0.0
11 | v Load!? mY | Vi = -6.25V, SmA <[, <200mA -6.0 6.0
12 | ¥V Load2 my | Vi =-4.25V, 5SmA <], <400mA -12.4 12.0
13 1V O 4 V ] Vi =-41.25V, SmA <[, < 30mA -1.275 | -1.225
14 |V Out 5 VI Vi =423V, 5mA <[, < 50maA -1.275 | -1.225

Notes:

1/ These are the manulacturer's non-irradiated data sheet specification Hmits. No past-irradiation limits were
provided by the manutacturer at the time the tests were performed

2/ Referto MIL-M-38510/1 1803, Table I, for details of test paramelers and condirions.
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TABLE IV: Summary of Electrical Measurements after
Total Dose Exposures and Annealing for LM137 /1

Totai Dase Exposure (kRads) Annealing
Initial 2.5 LR 7.3 10.0 15.0 . 3.0 168 hours
Test Spec. Lim. 2 a5t
4 Taramefers Units min  mz2x | meuan sd mean sd mean sd mean sd mcan sd mcin sd ean sd mean sd mean  sd
L |1Q_-4.25V mi| 0.2 an 13 0.04 1.3 0.04 13 .04 13 0.04 1.2 0.04 1.3 005 13 04 1.3 04 L3 144
2 (1Q_-14.25% mA| 0.2 3.0 1.3 004 1.3 0.04 1.3 o4 L3 0.4 1.3 0.4 13 0.05 1.3 0.0+4 1.3 0.04 14 0.02
3 1Q -41.25V mA| 14 5.0 2.1 oG 21 0.0 21 us 2.1 0.0a 21 0.06 z.1 [ X11 21 003 2.1 0.0 1.1 106 i
4 JTADN 4.25¥ uA{ 25 1 (Kb 7L 1.6 69 L8 59 1.9 65 1.5 &9 21 b 129 33 1in4 435 L3 256 34 I
5 |IADW 4125V ud| 25 MW 74 1.k 72 1.7 72 1.7 M 13 T kN | 228 43 173 43 978 113 i1 111 I
G Relta_LADJ 1 ud| -50 5.0 -0 .05 -1 1A (1) 34 i -3.0 ] =79 2.1 -1} 35 -83 33 493 120 -125 Lk _I
T ¥ _Out_1 V| -0275 | -L225 ] L2560 0001 | -1.254 | 0002 | -1.253 | 0002 | -1.251 | 0002 | <0250 | 0002 | <1247 0.003 | -1.243 | 0.003 | -1.239 | 0003 | -1.240 | 0.003
& ¥V _Out 2 L2755 -L225 ) -1.256 | 0.000 | -1254 ) G002 | -1.258 ) 0002 | -1.251 1 €002 | -E250 | 0042 | L2247 0003 | 1243 F 00003 | L2390 | G003 [ <1240 ] 0003
2 |V _Out 3 1275 | -1.225 0 -1.258 | 0000 | 124461 0.002 | -1.255] 4002 | -1.252 | G.002 | -1.251 | D002 | -1248 | D003 | -1.244 | 03 | -L.240 0 0003 | -1.241 ¢ 0.003
It |¥_Linel mV| 9.0 2.0 -0.6 0l -5 0.1 -0.5 0.1 -0.6 .1 -6 1 0.6 L1 0.7 0.1 15 2 0.6 0.2
11 |V_Loadl m¥| 6.0 6.0 i3 0.9 33 0.9 3.0 0.6 3.0 .b 13 L7 .7 4.5 26 0.5 15 4.3 247 0.7
. 12 |V_Loadl m¥V| -12.0 124 6.1 2.0 G0 1.7 5.2 1.0 53 14 6.l AS 1.6 1.0 45 1.2 4.4 n? 4.1 na
13 |V_Quc 4 W -1275 | 1228 | -L249 | DOUZ | -L248 | 0002 | -1.248 | Q002 | -1.246 | G003 | 1244 | 05 | -1.242 ] 0003 | -1.239 | 0.003 | -1235 | DAUN | 286 ] 0zl
14 |V_QOut_5 V| -1.278 ]| -1225 ] -1.252 | D001 | -L251 | 0.002 | 12500 @002 | -1.249 | 0003 | -1.247 | 0.003 | -1.245} 0.003 | -1.240 | 0.003 | -1,237 | 0003 | -1.2M8 ] o.u3
Molcs:

I/

The mean and stndard deviatieon values were culeulatsd over the sight parts irradiared in this testing.
Thz control samples remained constant throughout the testing and are not included in this table.

Thesz are manufacturer's pre-irradiation data sheat specification limitz, Na post-iradiation limits were
provided by the manufacturer al the Lime ths tests were performed.

Radiution sensitive parameters: [ADM_-425V, IADJ -41.25V, and Delta_1ADI 1.



